Pre-steady-state kinetic characterization of wild type and 3'-azido-3'-deoxythymidine (AZT) resistant human immunodeficiency virus type 1 reverse transcriptase: implication of RNA directed DNA polymerization in the mechanism of AZT resistance.
There is lack of a correlation between biochemical studies and the observed clinical resistance of AIDS patients on long term AZT therapy. Mutant HIV-1 reverse transcriptase in the viral isolates from these patients shows a 100-fold decrease in sensitivity whereas little or no difference is observed in kinetic parameters in vitro using steady-state kinetic analysis. A detailed pre-steady-state kinetic analysis of wild type and the clinically important AZT resistant mutant (D67N, K70R, T215Y, K219Q) HIV-1 reverse transcriptase was conducted to understand the mechanistic basis of drug resistance. In contrast to steady-state techniques, a pre-steady-state kinetic analysis allows for the direct observation of catalytic events occurring at the active site of the enzyme, including subtle conformational changes enabling a greater degree of mechanistic detail. In this investigation the rate of incorporation of dTMP and AZTMP by wild type and mutant HIV-1 RT was determined using an RNA and the corresponding DNA template. The present study has shown a 1.5-fold decrease in the rate constant for polymerization (kpol) and a 2.5-fold decrease in the equilibrium dissociation constant (Kd) for AZTTP for the mutant reverse transcriptase as compared to the wild type, for RNA dependent DNA replication. These values translate into a 4-fold decrease in selectivity (kpol/Kd) for AZTMP incorporation by mutant reverse transcriptase as compared to wild type for RNA dependent DNA replication. No such decrease in selectivity was detected for DNA dependent replication. These results suggest that the basis of AZT resistance is related to RNA dependent replication rather than DNA dependent replication.